This study explored 5-6 year-old children's conceptual understanding of one geometric shape, the triangle. It focused on whether children could draw a triangle from memory, and identify triangles of different types, sizes, and orientations. The data were collected from 82 children attending state preschool programs through a one-on-one interview, during which children completed five paper-pencil tasks. Findings showed that the majority of the children (93%-96%) successfully identified a prototyped triangle. Approximately half of the children experienced difficulties in identifying triangles of different sizes, types, and orientations. The most difficult area was identifying types of triangles, where an isosceles triangle and a right triangle were presented, followed by identifying triangles in different orientations, specifically flipped and rotated ones. Children appeared to identify and classify the triangle relying on the visual prototype. These findings provide support for the Prototyped Theory, van Hiele theory, and for works by Clement and colleagues.
INTRODUCTION
Research has shown that human babies are born with an innate ability of mathematics learning (Antell & Keating, 1983; Starkey, Spelke, & Gelman, 1990; Wynn, 1992) , and that young children have a natural interest in mathematics (Cross, Woods, & Schweingruber, 2009; Geist, 2009) . Studies have also shown that early mathematics skills are strongly associated with later school success (Bodovski & Farkas, 2007; Denton & West, 2002; Duncan et al., 2007; Jordan, Kaplan, Ramineni, & Locuniak, 2009) , and the early years are vital for establishing the foundations of mathematics learning and attitudes (Clements, 2001; Clements & Sarama, 2007 ; National Association for the Education of Young Children [NAEYC] / National Council of Teachers of Mathematics [NCTM], 2002) . These findings collectively suggest that strengthening the early mathematics skills of children in preschool could be of a great importance to mathematics achievement as well as overall school success in the long run.
NCTM (2000) identifies five mathematics content areas, including numbers and operations, geometry and spatial sense, measurement, pattern/algebraic thinking, and displaying and analyzing data. As articulated in content standards, NCTM has  Many mathematics education studies have focused on number sense and counting skills of children in the elementary grades at the youngest and been conducted in western countries, leaving a gap about younger children's conceptual understanding of geometric shapes in different cultural settings.  Studies have shown that children use a visual prototype in identifying shapes and tend to make mistakes if shapes are in a nonprototypical form. However, it is unclear in which forms children experience difficulty.  Many researchers have included multiple geometric shapes in a single study. Very few studies have focused on one geometric shape for a deeper understanding.
Contribution of this paper to the literature
 Children in this study which was conducted in Turkish state preschools showed similar patterns when identifying geometric shapes. That is, children appeared to identify and classify the triangle relying on the visual prototype.  Findings shed light on forms of a nonprototyped examples children experience difficulties in identifying a triangle. Approximately half of children had difficulties in identifying triangles in different sizes, types, and orientations. The most difficult forms were isosceles and right triangles, followed by flipped and rotated triangles.  Findings provide support for the Prototyped theory and van Hiele theory and are aligned with work by Clement and his colleagues.
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The case in Turkey has not been much different than in other countries. Although some preliminary attempts were made in 1952 and 1989 (Alisinanoğlu & Bay, 2007) , indeed, not until 1994, there was even a formal preschool education program, which would provide preschool teachers with a framework to use in planning a quality curriculum. In 1994, a formal preschool education program addressing development of children in the social, emotional, language, and cognitive domains and self-help skills was developed and revised in (Gelişli, & Yazıcı, 2012 , and 2013. Specifically, the 2013 program identifies the skills needed to better prepare children for primary education and also provides preschool teachers with a framework to use in planning a quality curriculum. Among the many expectations in the cognitive domain, of special interest for this study are those for early mathematics, including topics such as numbers and operations, patterns, geometry, measurement, and spatial sense. Particularly focusing on the expectations for geometric shapes, three goals were set: [children] (1) name the geometric shapes (2) describe the attributes of the geometric shapes, and (3) recognize the objects that are similar to geometric shapes (National Ministry of Education [Milli Eğitim Bakanlığı; MEB], 2013). Basically, the program recommends teaching four geometric shapes: circle, square, triangle, and rectangle; and teaching polygons if children are ready.
Compared with the expectations in more developed countries (e.g. those in USA, Finland, and England) the expectations for Turkish 5-6 years old children in preschool classrooms appear to be similar or relatively lower. However, it is unknown what Turkish preschool children know about geometric shapes. Thus, this study was designed to explore 5-and 6-year-old children's conceptual understanding of geometric shapes in state preschool education programs in Turkey. Particularly, whether they were able to identify and differentiate triangles in various forms and contexts, and if they could create a mental image of the shape (i.e. draw from memory) were of interest.
Theoretical models of geometric understanding
In general, many researchers (e.g., Burger & Shaughnessy, 1986; Clements et al., 1999; Halat, 2006 Halat, , 2007 have used van Hiele theory in explaining children's conceptual development of geometry. A Dutch mathematician, van Hiele (1959 van Hiele ( /1985 proposed that children go through hierarchical developmental stages of geometrical understanding. According to van Hiele, the stages are sequential and not discrete. That is, children go from one level to the next without skipping any level and they cannot be at the same level in all contexts; thus, children's conceptual level of geometry can be classified as being at one stage or another. In addition, children can move to the next level only by learning experience and teaching, being independent from age and maturation (van Hiele, 1986 (van Hiele, , 1999 . van Hiele (1986) initially identified five stages of geometrical understanding ranging from recognition of the shape by appearance to rigor. The first stage, Stage 0, also called visualization, is the entrance reasoning stage, in which children recognize and name the shapes based on their familiar appearance, usually on prototypes. Attributes of shapes (e.g., angles, corners, sides, lengths) are not attended, and a shape that does not match the prototype (e.g., a shape that is in a different form, size, or orientation) is not recognized. In the second stage, Stage 1, called analysis, children begin to recognize the attributes of shape, such as sides and corners. Studies explaining their findings through the lens of the van Hiele model have found that children at the preschool age are usually at the visualization or analysis stage (e.g., Burger & Shaughnessy, 1986; Clements et al., 1999; Halat, 2006 Halat, , 2007 .
Some researchers have disputed van Hiele's theory. For example, Clements and colleagues (Clements & Battista, 1992 argue that there is a pre-recognition level before van Hiele's visualization stage, called syncretic level, where children use declarative knowledge. In addition, they disagree with van Hiele's position which suggests that children operate within one level at a time. Instead, they argue that children can perform at more than one level simultaneously.
Another theory that has helped mathematics education researchers to explain children's reasoning behind the categorization of a shape is Prototype Theory (Rosch, 1973) . The central tenet of the Prototype Theory is that concepts are formed by not primarily defined formal rules, features, or definitions, rather by the prototype(s), which is a typical and highly representative example(s) of concepts. Then, categorization occurs based on the similarity to the prototype(s). A prototype is a central member of a category and other members have a family resemblance based on the similarity. A central member of triangle concept, for example, is the equilateral triangle, and other types of triangles, such as an isosceles triangle, a scalene triangle, or a right triangle, have a family resemblance to the equilateral triangle.
Research has indicated that children identify and classify shapes based on a comparison to a visual prototype (Clement et al., 1999; Gal & Linchevski, 2010) . Findings have also suggested that young children use a combination of visual prototypes and attributes that are imposed upon the visual prototype (Clements & Battista, 1992; Clements et al., 1999; Hershkowitz, 1989; Mason, 1989) . Imposed attributes are those that are not formally determined as attributes such as sides, corners, or lengths, or are not necessarily formal attributes of a shape; instead they just match the prototype as how the shapes look (Hershkowitz, 1989 ). An example of an imposed attribute can be related to the orientation of the shapes on the page. For example an imposed attribute of a triangle might be that it has a horizontal base. A child at the visualization stage can recognize the square on the left in Figure 1 as it is a prototype, but not the one on the right side, because the figure on the right is rotated and the bottom of the shape is not parallel to the page.
Researchers have also attempted to understand children's reasoning behind categorization of a figure into a class of a shape. In a study with gifted fourth and eighth grade students, Mason (1989) found that there are three categories of reasoning in children's identification of geometric figures. The first one is based on the figures' appearance ("this look like a triangle"). The second one is based on the noncritical (called imposed by Hershkowitz) attributes of the figures, particularly for squares, rectangles, and triangles, which are usually acquired through the more frequent exposure to prototypical examples and limited or no exposure to other types. The last one is based on the critical attributes of the shapes, such as "a triangle has three sides and corners and the sides are closed". The author speculated a strong influence of the prototype figures on the identification of geometric figures. Similarly, in Hershkowitz's (1989) study with fifth, sixth, seventh, and eighth graders, children had difficulty in identifying a non-prototyped triangle, which was a Halat, 2008 , The Mathematics Educator, 18, p.8. Copyright 2008 twisted equilateral triangle with the base that was not parallel to the bottom of the page. Studies with 3-6 years old children found a high rate of rejection of nonprototypical triangles (Hannibal, 1999) and rectangles (Clements & Battista, 1992) .
Collectively, the findings of the existing research suggest that young children identify and classify the geometric shapes relying on visual prototypes of geometric shapes and this is independent from age or grade in school. Concept formation of geometric shapes involves the ability to use visual imagery. Children at early ages learn shapes by identifying visual representation of examples and non examples of shapes. As they gain more experience, they begin paying attention to common attributes of shapes with informal definitions, and then they combine the visual image and definitions (Walcott, Mohrb & Kastberg, 2009) . Young children make incorrect identification of geometric shapes (Clements, 1999; Mason, 1989; Oberdorf & Taylor-Cox, 1999) due to the geometrical misconceptions, for which the possible reasons are the lack of exposure to vocabulary and to various forms of shapes (Oberdorf & Taylor-Cox, 1999) .
Present study
Based on the given framework above, this study was designed to explore 5-and 6-year-old children's conceptual understanding of geometric shapes in state preschool education programs in Turkey. In particular, focusing on the geometric shape triangle, the study examined whether children were able to identify the triangles in different forms. An equilateral triangle with a horizontal base was considered as a prototyped triangle, the central member of the triangle concept, and any triangle that deviated visually from the prototyped triangle (any triangle in different size, orientation, or type) was considered as a non-prototyped example, or a resembling member of the triangle concept. It also investigated in what contexts children were or were not able to recognize or differentiate the triangle. The contexts were size, type, and orientation. Finally, it examined if they can draw the triangle from memory (i.e. mental representation).
This research is important for several reasons. First, an examination of existing literature suggests that majority of the studies with young children have been conducted in the western countries Clements & Sarama, 2008; Hannibal, 1999; Mason, 1989; Walcott et al., 2009) . It is important to study what children in different cultural settings can and cannot do. Second, limited numbers of studies (e.g., Clements et al., 1999; Hannibal, 1999) have focused on only one shape for a deeper understanding of children's conceptual knowledge. Next, studies on conception and misconception of geometrical shapes have usually focused on children in elementary grades at the youngest (e.g., Hershkowitz, 1987 Hershkowitz, , 1989 Mason, 1989) . Research exploring development of mathematical concepts of younger children has usually studied number sense and counting skills (e.g., Boonen, Kolkman, & Kroesbergen, 2011; Zur & Gelman, 2004) and paid less attention to young children's conceptual understanding of geometric shapes. Finally, the early childhood education field has rather based its practice on Piaget`s theory of logicomathematical knowledge and development of spatial sense. Limited numbers of studies have focused on geometrical understanding of children in early childhood years and been inspired from different theoretical orientations (e.g., Clements et al., 1999; Hannibal, 1999; Walcott et al., 2009 ). This study aimed to explore preschool children's conceptual understanding of geometric shapes, with a theoretical framework rooted in Prototype Theory combined with van Hiele's geometrical concept development theory and with the addition of Clements and Hershkowitz's critiques.
METHOD Participants
The study involved 82 preschool children (ages 5-6), 35 girls and 47 boys, recruited from three state-funded preschool education programs located in neighborhoods representing similar socioeconomic status. Children were grouped as 5-year-olds and 6-year-olds by their program when they were enrolled. The ages of children in months were not available to the researchers. One may argue that age in months might be an important factor for children's conceptual level of geometric shapes. However, the authors share the perspective with van Hiele (1999) that the conceptual development of geometric shapes are more about teaching and exposure than about age and maturation; and thus the ages in months may not be a critical factor as long as the age variation is reasonable. Because of the allowed age criterion to be enrolled in preschool education programs in Turkey, the age variation of children participated in the study was considered appropriate.
Data collection procedure, materials and analyses
The data were collected toward the end of the spring semester in 2014, through interviews in a one-on-one setting, where researchers administered a paper-pencil test to the preschoolers. The test, measuring children's conceptual understanding of the geometric shape triangle, was developed by the researchers and included five tasks. According to Smith (2006) , there are four difficulty levels of experiences with shapes for young children: Level 1 involves matching a form of shape to a similar one. Level 2 is about sorting the shapes by similarities. Level 3 is naming the shapes, and the Level 4 is drawing a shape from a model or memory.
The tasks were designed in different difficulty levels and presented to children in an order from simple to more complex, with the exception of the first task. The first task required the participants to draw a triangle, through which children were encouraged to represent mental image of the geometric shape, without providing an example or a reminder. This task is identified at the highest difficulty level by Smith (2006) . It was given in the first place intentionally to identify if children had already formed an image of the triangle and if they could represent it before completing the subsequent tasks which include triangle figures in various forms. The second task asked the participants to differentiate the triangle from two other geometric shapes, a square and a star. All geometric shapes were prototyped examples of the shapes they represented and in regular sizes.
Tasks three through five were designed to measure children's abilities to identify the triangles in three different contexts, which were size, type, and orientation. The third task measured whether children were able to identify triangles in different sizes. It included figures of three equilateral triangles with horizontal bases in three different sizes among two others (a star-like shape and a square), for a total of five geometric shapes. All figures were printed on a line. In the fourth task, there were six geometric shapes: a circle, a pentagon, a square, an equilateral triangle with a horizontal base (prototyped), a right triangle, and an isosceles triangle. All figures were printed on the same line. In the fifth task, the pentagon was removed and it included seven geometric figures: a medium and a small size equilateral triangles with horizontal bases, an equilateral triangle with a flipped horizontal base (e.g. the base was at the top and pointy side was at the bottom), a rotated isosceles triangle (base was on the right and pointy side was on the left), a star, a square, and a circle in medium sizes. The figures of geometric shapes were not lined up, rather were placed randomly upper or lower positions relative to each other. The pictures and more detailed explanations of the tasks are included in the findings section.
During the interviews, the researchers read the questions to the participants, and children put their fingers on each shape that they thought it was a triangle. Researchers asked the preschool children to think loudly to unfold the reason behind their particular responses. Children took as long time as they needed to respond. The interview lasted approximately 6-15 minutes.
The researchers scored the participants' responses for correctness. They used descriptive statistics in the analyses of the data. Only several children explained their reasons for their responses, and the responses were limited to the statements such as "I know it is so", "I do not know", and "because". Thus, although initially we were interested in their reasoning behind their selections, we did not include those responses in the analyses as the quantity and quality of the responses were insufficient.
RESULTS

Task 1: Drawing a square
The first task included asking children to draw a triangle. Scoring of children's drawings showed that approximately 80.5 % (n=66) of the children correctly drew a triangle (see Figure 2 for examples). About 6.1% (n=5) did not draw any figure, and 13.4% (n=11) drew a geometric figure that cannot be defined as a triangle (see Figure 3 for examples).
Task 2: Distinguishing a triangle from two other geometric shapes, a square and a star
This task required children to recognize the triangle among the three geometric shapes, a square, a triangle, and a star, all of which were printed in the same size and were typical examples of the shapes they represent. That is, the square was printed parallel to the bottom of the page, and the triangle was an equilateral triangle with a horizontal page (see Figure 4) . Seventy-six children (92.7%) distinguished the triangle from the star and square. Three children identified another shape as triangle (one of them chose the star as a triangle, and two of them chose all three shapes as triangles), and three children did not respond. 
Task 3: Identification of the three triangles in three different sizes
In this task, there were three triangles, a square, and a star-like shape printed on the page. The square with sides printed parallel to the page and a star-like shape were in regular sizes. The triangles were equilateral triangles with horizontal bases in small, medium, and large sizes (see Figure 5 ). Children were expected to identify all triangles in different sizes.
As shown on Table 1 , about two-third of children (n=53, 64.6%) identified all three triangles in different sizes. One child left the question unanswered and the remaining 28 children (34%) missed at least one of the triangles. Six children (7.3%) identified only the largest one and did not consider the small and medium size triangles as triangles. Five children (6.1%) identified only the medium size triangle and did not identify either the small or large ones as a triangle. Ten children identified both the smallest and largest ones and missed the medium one, whereas seven children identified the medium and small ones, and missed the large one. Putting another way, 11 children (13.4%) did not identify the small triangle, 12 children (14.6%) did not identify the large triangle, and 16 children (19.5%) did not identify the medium triangle.
Task 4: Identification of an equilateral, an isosceles and a right triangle
In this task, children were shown a circle, a pentagon, a square, and three triangles. The three triangles were an isosceles triangle, a right triangle, and an equilateral triangle with horizontal bases (see Figure 6 ). Previous studies (e.g., Clements et al., 1999; Hannibal, 1999 ) used a variety of triangle types regardless of their classification by sides or angles, yet did not compare children's performances based on the triangle types. In this study we want to find out whether children's identification or classification of a triangle is related with being member of different types of triangles. To do so, an isosceles triangle, as a member of the triangle types categorized by side, a right triangle, as a member of the triangle types categorized by angle, and an equilateral triangle, as a member of both triangle types and also a prototyped triangle, upon which children build their conceptual understanding of the triangle were included. All shapes were in medium size. The pentagon and the square were printed parallel to the page. Children were expected to identify all three triangles. Table 2 shows the frequencies and percentages for children's responses. The success rate for identifying all three triangles were 30.5% (n=25). On the other hand, 40.2% of children (n=33) identified only the equilateral triangle and did not recognize the isosceles or right triangle; 11% (n=9) identified both the equilateral and isosceles triangles, but the right triangle; and 8.5% (n=7) identified both the equilateral and right triangles but did not identify the isosceles triangle. Remaining children (n=8), 9.8% identified either the right triangle, or the isosceles triangle, or both. Overall, 91.2% of children identified the equilateral triangle. None of the children pointed to any other shapes for a triangle.
Task 5: Identification of rotated triangles and a small triangle
This task included a total of seven shapes (see Figure 7) ; four triangles, a circle, a star, and a square. There were a medium-sized equilateral triangle with a horizontal base (the prototyped one), a small-sized equilateral triangles with a horizontal base, a medium-sized flipped equilateral triangle (with a horizontal base at the top), and a 90-degree-rotated isosceles triangle (with horizontal base on the right). The circle and the star were medium-sized, and the square was small-sized with sides printed parallel to the page. Shapes were dispersed across the task box without any particular order.
As seen on Table 3 , 42.7% of children (n=35) identified all four triangles; 19.5% (n=16) identified the medium-and small-sized equilateral triangles with horizontal bases, and the medium-sized flipped equilateral triangle, but missed the rotated isosceles triangle; 11% (n=9) identified an equilateral triangle with the horizontal base, a flipped equilateral triangle and a 90-degree rotated isosceles triangle, but missed the small-sized equilateral triangle; 8.5% (n=7) identified only the two medium-sized triangles one with the horizontal base and the other one is the flipped horizontal base; 8.5% (n=7) identified the both small-and medium-sized equilateral triangles with the horizontal bases; and 6.1% (n=5) identified only the typical, medium-sized equilateral triangle with the horizontal base. In other words, 19.5% missed the rotated isosceles triangle, 11% missed small equilateral triangle with the horizontal base, 8.5% missed the smaller size equilateral triangle with the horizontal base and the rotated isosceles triangle, 6.1% (n=5) missed a small equilateral triangle with the horizontal base, the rotated isosceles triangle, and the flipped equilateral triangle with a horizontal base, 8.5% (n=7) missed the flipped equilateral triangle and the rotated isosceles triangle. Approximately, 96.3% of children (n=79) identified the medium-sized equilateral triangle with the horizontal base.
DISCUSSION
Conducted with 82 preschool children between the ages of five and six, this study examined children's conceptual understanding of the triangle. It focused on whether children could draw a triangle from memory and identify triangles of different types, sizes, and orientations. The data were collected through a one-time one-on-one interview lasting about 6-15 minutes, during which children completed five paperpencil tasks, all printed on the same page, in various difficulty levels ranging from differentiating a prototyped triangle (a medium size equilateral triangle with a horizontal base) from a square and a star to identification of triangles in different types, sizes, and orientations among other basic geometric shapes. The theoretical framework of the study took its roots from the Prototype Theory (Rosch, 1973) and Van Hiele's geometrical concept development theory (1959 /1985 , 1986 , taking the Clements's and colleagues' works into consideration. In that sense, an equilateral triangle with a horizontal base was considered a prototyped triangle, the central member of the triangle concept, and any triangle that is deviated visually from an equilateral triangle with horizontal base was considered as a nonprototyped example, or a resembling member of the triangle category. The study tested no specific hypotheses, rather provided useful descriptive information. Central for this study was to determine in which areas children are confused when identifying the triangle. Three contexts were under investigation: sizes, types, and orientations.
The main findings of the study were that the majority of the children (93%-96%) identified a prototyped triangle, two-third of the children (64.6%) identified equilateral triangles with horizontal bases in different sizes, 30.5% recognized different types of triangles, and 42.7% recognized flipped or rotated triangles. These findings imply that children are more successful in identifying prototyped triangles, and they experience difficulties in identifying triangles in different sizes, types, and orientations. The most difficult area among the three contexts appeared to be types of triangles, where an isosceles triangle and a right triangle were presented, followed by the identification of triangles in different orientations (a flipped and a rotated triangle). Interestingly, although drawing a shape from memory (e.g. mental representation) is a higher level skill than identifying the pictures of shapes (Smith, 2006) , children in this study were more successful in drawing a triangle (80.5%) than in identifying triangles in different contexts (see the percentages above).
The data of the study showed that 93%-96% of children were able to identify a prototyped triangle, the central member of the triangle family, across all tasks. On the other hand, the success rate for recognizing the resembling members of the triangle family, an isosceles triangle or a right triangle, was much lower. Among the different types of triangle, 48.5% of children missed the isosceles triangle, and 51.2% missed the right triangle. Putting in other ways, about 50% of children were confused when they were given different types of triangles. These findings suggest that majority of children in this study had formed the concept of triangle that a triangle has three sides, and three corners. Supporting the Prototyped Theory (Rosch, 1973) , their concept formation was based on the prototyped example, as almost all children were able to recognize the prototyped triangle. On the other hand, for approximately half of the children, family membership for isosceles triangles and right triangle had not developed yet, as they had failed to identify both. These findings are also in agreement with existing research suggesting that children identify and classify shapes comparing a visual prototype (Clements, Swaminathan, Hannibal, & Sarama, 1999; Gal & Linchevski, 2010) and show higher rate of failure in recognizing non-prototypical triangles (Hannibal, 1999) . The possible reason for missing non-prototyped examples may be, as suggested in the literature (e.g., Oberdorf & Taylor-Cox, 1999) , the lack of exposure to triangles in various types, sizes, and orientations. In terms of practical implications, early childhood educators should provide children with opportunities to experience typical and atypical examples as well as non-examples of geometric shapes in various forms. In addition, early childhood teacher education programs should emphasize preschool children's misconceptions about geometric shapes in mathematics methods courses.
These findings imply that the majority of children in this study were at or above Van Hiele's visualization stage. Evidently, data showed that children's recognition of non-prototyped examples of triangle varied across the tasks. For example, children were more successful in recognizing a flipped equilateral triangle than in recognizing equilateral triangles of different sizes (approximately 82% vs. 64%, respectively). It is particularly important to note that approximately 15% of children failed to identify a prototyped triangle when its orientation was changed. One possible reason would be, supporting Clements's and colleagues' positions (Clements & Battista, 1992 , some children in this study may be operating at more than one level simultaneously and some children may be transitioning to the next level, and experiencing conflict between prototype matching and property analyses . Moreover, this finding suggests that, congruent with Hershkowitz (1989) , children may classify the shapes using imposed attributes.
This study comes with several limitations, which may give directions for future research. First, it was limited to data collected during a one-time, one-on-one interview, during which children were only involved in a paper-pencil task and were required to make selection(s). Observing children at different times and in different settings, as well as in different contexts may provide better information. In addition, future studies should include more non-typical examples of the shapes, including triangles with different types by angles, and sides, and in different rotations, for instance 45 degree and 75 degree rotations. Also, having the data about amount and quality of mathematics experience at home and in preschool may shed some light on children's success or failure to recognize the non-prototypical examples. Moreover, examining gender and age differences and their geometric skills in connection with other mathematics areas would also be useful. Finally, future research should also focus on exploring whether preschool teachers believe in expectations set for preschool children, whether they expose children to geometric shapes, and if they do, how frequent and in what quality they provide children with learning experiences of geometric shapes, particularly in different countries, like Turkey, would contribute to the literature.
In summary, children participated in the study which was conducted in Turkish state preschool programs showed similar patterns when identifying and classifying geometric shapes. Although approximately half of children's conceptual understanding is limited to the prototyped triangle, as they missed non-prototyped examples (different types, sizes, and orientations), almost all children participating in the study had formed a conceptual understanding that a triangle has three sides, and three corners, as they did not classify a square or a star in the triangle category. Moreover, even though children's verbal reasoning was not investigated, the data provides some evidence that children identified and classified the triangle relying on the visual prototype which is an equilateral triangle with a horizontal base. Collectively, these findings provide support for Prototyped theory and van Hiele theory, in addition to providing evidence aligned with work by Clement and his colleagues.
